Sixty one species of coprophilous fungi distributed in 39 genera were recorded from dung of goat, feral donkey and one-humped camel collected from the arid desert areas of the Saint Katherine Protectorate, South Sinai, Egypt. The samples were collected on a monthly basis from October 2012 to March 2013, dried, taken to the laboratory and incubated in moist chambers for 6 to 20 weeks. Morphological features of sporulating ascomycetes were used to characterize and identify the species. Higher number of taxa was observed in feral donkey dung, followed by camel and goat dung. On the generic level, Chaetomium came first, accommodating the highest number of species (7), followed by Fusarium, Pilobolus and Thielavia. Coprinopsis stercorea is apparently a new record for Egypt. Collections are described and the occurrence and distribution of species is discussed, supplemented with a dichotomous key to all reported taxa.
Introduction
The coprophilous mycobiota is a diverse group of morphologically and physiologically specialized fungi, very important in the decomposition and recycling of animal feces (Angel & Wicklow 1974) . Dung inhabiting fungi are ideal organisms for both teaching and research in ecology and biodiversity and also provide useful systems for studies of community ecology (Wicklow 1981 (Wicklow , 1992 Killer & Braun 1999; Richardson 2001a) . Saccardo, in his Sylloge (1882 -1931 , enumerated 757 species belonging to 187 genera as coprophilous taxa, being most of them recorded from herbivore dung. This number has increased with the results of the researches from different parts of the world viz: Cain (1934) , Brummelen (1967 Brummelen ( , 1981 Brummelen ( , 1998 , Mirza & Cain (1969) , Sutton (1980) , Bell (1983 Bell ( , 2005 , Seifert et al. (1983) , Richardson & Watling (1997) , Doveri et al. (2000) , Doveri (2004) , Richardson (2001a Richardson ( , b, 2004 and Jeamjitt (2007) .
The mountainous region of southern Sinai contains a greater biodiversity than the rest of Egypt, and 4350 km 2 of the area was declared a Protectorate in 1996 (Zalat et al. 2008) . Because of the recent political history of the Sinai, little is known about the ecology and distribution of the species. The potential fungal resources of Egypt are globally important and there are vast areas that are still unexplored (Abdel-Azeem 2010) . Despite their importance and suitability for mycological
Materials & Methods

Study area
The Saint Katherine area is situated in the southern part of Sinai between 33°57' to 34°00' South, 28° 33' North and 28°26' to 28°34' East (Danin, 1983) . Generally, the area is composed of igneous and metamorphic rocks; chiefly granites are intensely dissected and rugged (Said 1990) . The Protectorate of Saint Katherine covers about 4350 km 2 of Southern Sinai, and declared as protected area due to its immense biological and cultural interest. The climate of Saint Katherine is extremely arid (Zahran & Willis 2008) with long, hot and rainless summers and cool winters with annual precipitation mean of 45 mm up to 100 mm as rain and snow in high mountains. Temperatures vary from a lowest mean temperature in January of 1.4 o C to a highest mean temperature of 31.8 o C in August.
Sampling
One hundred and fifty dung samples were collected from ten Ring Dyke high-mountain wadis and rsh (=open areas) systems namely: Shyraj, Arbaein, Itlah, Abu Sayla, Tala', Ahmar, Farsh ElLuza, Farsh Eilia, Shaq Musa and Gebel Sefsafa in Saint Katherine protectorate (Fig. 1) . Dung of goat (Capra aegagrus hircus L.), feral donkey (Equus asinus L.) and one-humped camel (Camelus dromedarius L.) were collected between 5 October 2012 and 24 March 2013 (Table 1) . Samples were gently air dried, if not already dry when collected, and preserved in paper envelopes containing 1-4 dichlorobenzene. Localities (latitude and longitude) were determined with a Garmin Etrex Vista HCX satellite navigator. 
Incubation and Identification
Samples were incubated in non-axenic damp chambers, made with moist paper in plastic boxes with lightly fitting transparent lids, under ambient light and at room temperature (ca 25-28 oC), from 22 of April 2014, for 6 to 20 weeks. Samples were generally of similar size, with incubation chambers 10 × 7 cm, which would accommodate approx. 2-4 g dry wt (= 15 goat pellets), or 13 × 8 cm for donkey and camel (approx. 10 -20 g dry wt) dung. The microscopic characteristics of species from damp chambers were studied using water, Congo red, Melzer's reagent, lactic cotton blue (or methyl blue), and Indian ink as mounting media. Voucher slides and dried samples were deposited in the Fungarium of Arab Society for Fungal Conservation (Botany Department, Suez Canal University, Ismailia, Egypt). The microscopic characteristics were observed with a Carl Zeiss-amplival microscope and microscopic photos were taken with a Canon Power Shot G10 digital camera.
For identification, relevant references were consulted, such as van Brummelen (1967) , Mirza & Cain (1969) , Korf (1972) , Lundqvist (1972) , Arx et al. (1986) , Richardson & Watling (1997) , Bell (1983 Bell ( , 2005 and Doveri (2013) . The names of authors of fungal taxa are abbreviated according to Kirk and Ansell (1992) . The systematic arrangement in the present list follows the most recent system of classification appearing in the 10th edition of Ainsworth and Bisby's Dictionary of the Fungi (Kirk et al. 2008) . Name corrections, authorities, and taxonomic assignments of all taxa reported in this work were checked against the Index Fungorum database (www. indexfungorum.org).
Data Analysis
Morisita-Horn index of similarity/dissimilarity were calculated according to Chao et al. (2008) and implemented in the program SPADE by Chao & Shen (2010) , while species diversity was calculated using Simpson's diversity index (Lande 1996) . Table 2 presents the list of identified species, their occurrence and distribution. The table shows a total of 61 species belonging to 39 genera. The genera are taxonomically distributed as 177 follows: Sordariomycetes (15 genera, 28 species; 45.9% of the species); Pezizomycetes (4 genera, 7 species; 11.4% of the species); Dothideomycetes (4 genera, 5 species; 8.1 % of the species); Eurotiomycetes (2 genera, 2 species; 3.2% of the species); Zygomycota (12 genera, 17 species; 27.8% of the species), and Agaricomycetes (1 genus, 1 species, 1.6% of the species). Species of Sordariomycetes and Pezizomycetes were the most common (36.06%).
Results
The results show that fungi called formerly as Zygomycota, was represented by 17 species (27.8% of the total species number), teleomorphic Ascomycota by 30 species (48.18%), anamorphic Ascomycota by 13 species (21.13%) and Basidiomycota by 1 species (1.63%). The dominant genera were Chaetomium (7 species, 11.4% of the total taxa), Fusarium, Pilobolus and Thielavia (3 species each, 4.9%). The remaining taxa were represented only by 2 or 1 species each. The most abundant species were: Saccobolus glaber (8.5% of the total isolate number), Lasiobolidium egyptiacum (6.06%) and Rhizopus stolonifer (5.4%).
Taxonomically, reported species were assigned to 3 phyla with 5 classes, 10 orders, and 21 families (Table 3) . Taxa with uncertain position were distributed among classes, orders and families. Chaetomiaceae had the highest contribution (12 species out of 61) followed by Microascaeae (6 species), Mucoraceae (5 species), being the remaining families represented each by only 1 to 4 species. The species/genus ratio (S/G) per family, however, shows that family Chaetomioaceae, Necteriaceae and Pilobolaceae were the most diverse taxonomical rank by recording a ratio of 3.
40 fungal species were rare in their frequency (˂ 12%) on dung samples examined (Table 1) . Lasiobolidium egyptiacum, Saccobolus glaber and Ascobolous immersus were recorded as common taxa, with 86 %, 66%, 54% on camel, goat and donkey dung respectively. Other species accommodating the moderate class of frequency by recording range between 14% to 44% of the samples were Pilaira moreaui (on donkey dung) and Pilobolus crystallinus (on donkey dung), Thamnostylum piriforme (on donkey dung), S. glaber (on camel dung) and Coprinopsis stercorea (on goat dung). Distribution of coprophilous fungi among the dung Data analysis showed that donkey dung recorded 722 individuals, followed by camel dung (538) and goat dung (422). Figure 2 shows the distribution of the fungal species among the dung types. 44 species (28 genera) were found on donkey dung; 43 species (31 genera) were found on camel dung and 38 species (28 genera) were found on goat dung. Species of Sordariomycetes (28 species) were the most common in this study. Among these, 21 species were found on camel and donkey dung and 16 on goat dung. 31 species were recorded both on camel and donkey dung, while camel and goat and donkey and goat were shared as common substrate by the same number 29 species each. 25 species were shared among the 3 types of dung.
Similarity index of Morisita-Horn among the 3 dung communities based on species composition using all shared data is 0.386. The index revealed moderate similarities between the donkey and goat dung mycobiota (0.654) in comparison with other dung types.
Species diversity was high based on Simpson's index of diversity results, with a value of 0.969 in donkey dung, followed by 0.949 and 0.947 for camel and goat dung, respectively.
Records
Notes on species and the sample numbers on which they were recorded are given below. Dried material (D) and/or slides (S) have been deposited in the Fungarium of the Arab Society for Fungal Conservation (Botany Department, Faculty of Science, University of Suez Canal in Ismailia, Egypt). Ascomata. Perithecia scattered or loosely aggregated, immersed when young, becoming nearly superficial when old, subglobose to nearly pyriform, 100-200 × 90-120 μm, smooth, bare, dark brown to nearly black; neck small, papilliform, smooth, bare, black; peridium thin, membranaceous. Asci. Short and broad, more or less cylindrical, (80-) 90-100 × 13-18 μm, broadly rounded above, broadest part below the middle, abruptly contracted below into a very short stipe, 8-spored, with spores obliquely arranged in 2 or 3 rows. Ascospores. Cylindrical, 28-32 (-34) × 5-6 μm, broadly rounded at the ends, straight or curved, ranging from colourless when young through yellowish brown to dark brown and opaque, transversely 3-septate; markedly narrower at each septum; segments readily separable; cells nearly equal in size; terminal cells very slightly narrower toward the ends; germ slit nearly parallel with a kink near the middle; gelatinous sheath colourless, narrow. Paraphyses. Scanty, filiform, septate, equaling the asci and mixed with them (Fig. 3b) .
Incertae sedis Myxotrichaceae
Myxotrichum chartarum Kunze, in Kunze & Schmidt, Mykologische Hefte (Leipzig) 2: 110 (1823) SCF 6, 9/012-S Ascomata. Gymnothecial, greyish-green to blackish-brown, up to 1mm diam. Peridial hyphae of thick-walled, dark brown hyphae with radiating spine-like branches, appendages dark brown, smooth, uncinate and thickened at their tips. Asci. Oval, 8-spored. Ascospores. Hyaline at first, becoming pale orange-brown, ovoid, 4-5 × 2-3 μm, wall finely striate. SCF 4, 7, 6, 9 , 10/012-D Ascomata. Apothecial, gregarious or crowded, superficial, sessile on a broad base, 1-5 mm wide, 0.5 mm high, receptacle olive-green, with a prominent margin. Asci 8-spored; cylindrical, wall not turning blue in Melzer's reagent. Ascospores uniseriate to biseriate, ellipsoid, pigmented, 14.5-16 × 8-9 μm, ornamented with longitudinal striation. Paraphyses branched, septate, filiform, 2.5 μm wide, often irregularly curved, terminating in a thin filament or a small knob, 2-4 μm, thick at the tip, hyaline, embedded in coloured mucus (Fig. 4 a) . Ascomata. Apothecial, gregarious or scattered, globular or turbinate, 0.3-0.5 mm wide, 0.3-0.5 mm high, receptacle yellowish brown, without margin, disc pale yellow. Ectal excipulum of textura angularis, cells 8-20 × 10-40 μm, thick-walled, yellowish brown, layer 25-50 μm thick. Medullary excipulum of textura globulosa, cells 4-8 × 6-12 μm, layer 40-50 μm thick. Asci 8-spored, clavate to broadly clavate (Fig. 4 b) , with a short stalk, 312-550 × 42-114 μm, walls turning blue in Melzer's reagent. Ascospores oblong ellipsoid, purple-brown, 37-60 × 17-34 μm, smooth or with a few lines (Fig. 4 c) , each with a thick gelatinous sheath. Paraphyses simple, filiform, 2-4 μm wide, rarely uncinate at the tips, embedded in yellowish mucus. SCF 1, 2, 4, 5, 8, 9/012, 3, 4, 6, 7 , 10/013-S, D Ascomata. Cleithothecial, subglobose to globose, 450-650 μm, vinaceous purple, appearing granular due to the projecting peridial elements, non-ostiolate, covered with long appendages; ascocarp peridium indefinite in thickness, of two tissue types, outer layer of large swollen cells, 16-48 × 10-12 μm forming irregular tissue, radiating outwards as clavate or ellipsoidal to subglobose projections, inner layer of smaller cells, 3.6-4.8 μm diam, colourless, thin-walled, prosenchymatous; ascocarp appendages 2-3 mm in length, arising from the outer peridial layer, a b c 184 colourless, 4-6 μm wide, sparsely or non-septate, thick-walled, mostly unbranched, smooth, wavy to loosely coiled, swollen at base, round at the tips. Asci. Cylindrical, 60-70 × 14-16 μm (Fig. 5 a) , short to non-stiptate, 8-spored, with spores arranged in a single row, evanescent. Ascospores. Broadly ellipsoidal, colourless, smooth, aseptate, 11-12 × 8-9 μm, without germ pores. Paraphyses. Not observed.
Ascobolus immersus
Saccobolus citrinus
Sordariomycetes Microascales Microascaceae
Microascus albonigrescens ( Ascomata. Perithecial, superficial, scattered or somewhat aggregated, black, globose, 270-300 μm diam., covered on the exposed part with clusters of terminal and lateral hairs; neck usually 1, occasionally 2 on a single ascoma, black, cylindrical, 145-225 μm long 40-50 μm wide at the base, sometimes curved, terminated on an ostiole fringe of numerous, colourless to pale olive brown, unbranched, remotely septate, more or less flexuous, smooth-walled hairs 80-200 × 4.5-5 μm; peridium thin, dark brown, opaque, membranaceous, with outer layer consisting of dark, angular, thick walled cells 5-8 μm diam.; terminal hairs arising from the upper surface of the ascoma including the neck region surrounded the ostiole; of 2 kinds: (a) sparse, up to 16 or more in number, slender, straight or slightly flexuous below, flexuous above, rather rigid, septate, smooth, thick-walled, dark olivaceous brown, up to 1-1.3 mm long, 3-4 μm wide near the base, tapering gradually to a colourless or pale coloured, incurved or circinate tip; (b) numerous, mixed with type (a) hairs and similar to them but shorter, up to 500 μm long, ending in a pointed tip; lateral hairs straight, short. Asci. 8-spored, ovoid to broadly clavate, 19-26 × 11-14 μm, short-stipitate, irregularly disposed, evanescent. Ascospores. Dextrinoid when young, straw-coloured, broadly ellipsoidal, 6-7.5 × 5-6 μm, smooth-walled, rounded but later slightly acuminate at both ends, extruded as a reddish brown cirrhous; germ pores 1 at each end of the spore. Paraphyses. Not observed.
Kernia nitida (Sacc.) Nieuwl., Am. Midl. Nat. 4: 379 (1916) SCF 1, 5, 8, 11/012, 7, 8, Ascomata. Cleistothecial, superficial, surrounded by delicate hyphae, rarely spherical, usually triangular, elliptical or ovate in surface view, black, at the attenuated ends usually with a single or a small brush of long appendages, non-ostiolate, 100-350 μm diam.; ascomatal wall thick, composed of several layers of slightly flattened, brown, 3-9 μm sized cells, textura angularis in surface view; ascomatal appendages seta-like, thick-walled, smooth, septate, often undulate and circinate at the tip, up to 1.5 mm long, 4-7 μm broad near the base. Asci. Irregularly disposed, obovate or nearly spherical, thin-walled, evanescent, 8-spored, 10-15 × 8-12 μm. Ascospores. Ellipsoidal, colourless and dextrinoid when young, pale brownish or yellowish when mature, smooth 4.5-7 × 3.5-4.5 μm, with a single, apical germ pore. Paraphyses. Not observed.
Chaetomiaceae
Chaetomium atrobrunneum L.M. Ames, Mycologia 41 (6): 641 (1950) [1949] SCF 1, 8, 11/012, 9, 10/013-S Ascomata. Perithecial, olivaceous or pale green in reflected light, superficial, 70-150 μm, with a thin wall of dark, angular, 5-10 μm cells; ascomatal hairs arising around the ostiolar pore and lateral, long, tapering, occasionally branched, 3-4 μm broad at base, smooth or covered with some exudates, brown, indistinctly septate. Asci. Clavate, stalked, 8-spored, evanescent. Ascospores. Fusiform or elongate pyriform, grey-brown when mature, 9-11 × 4.5-6 μm, with a distinct, often slightly subapical germ pore. Paraphyses. Not observed.
Chaetomium bostrychodes Zopf, Abh. Botan. Ver. Prov. Brandenburg 19: 173 (1877) SCF 1, 2, 5, 6, 8, 9 , 10/012-S Ascomata. Perithecial, superficial pale metallic or steel grey in reflected light, dark grey to black when old, ovate, obovate, turbinate, ampulliform or cylindrical, 140-250 μm, usually 200-400 μm high, apically flattened and often darkened around the 25-35 μm wide ostiolar pore; ascomatal wall brown or ochraceous, composed of angular, rather thick walled, 5-12 μm cells; ascomatal hairs arising mainly from the apical disc, erect, usually spirally coiled in the upper part, brown, septate, thick walled, verrucose or warty, 4.5-6.5 μm thick, occasionally with coiled branches; lateral hairs seta-or whip-like, tapering, septate. Asci. Numerous, fasciculate, clavate, with a long, evanescent , 8 spored, 11-14 μm broad, often surrounded by paraphyses-like, broad, evanescent filaments. Ascospores. Limoniform or nearly spherical, often slightly apiculate at the ends, bilaterally flattened, colourless and dextrinoid when young, pale bluish grey or olivaceous when mature, 5.5-7.5 × 5-6.5 × 4-5.5 μm, with an apical germ pore. Paraphyses. Not observed. Chaetomium globosum Kunze, in Kunze & Schmidt, Mykologische Hefte (Leipzig) 1: 16 (1817) SCF 1, 2, 5, 6, 8, 9 , 10/012-S Ascomata. Perithecial, olivaceous, grey-green or brown in reflected light, superficial, spherical, ovate or obovate, 175-280 μm; ascomatal wall brown, of textura intricata, cells 2-3.5 μm broad; ascomatal hairs numerous, usually unbranched, flexuous, undulate or coiled, often tapering, septate, brownish, 3-4.5 μm broad at the base, up to 500 μm long. Asci. Clavate or slightly fusiform, stalked, 30-40 × 11-16 μm, 8-spored, evanescent. Ascospores. Limoniform, usually biapiculate, bilaterally flattened, brownish when mature, rather thick-walled, containing numerous droplets, 9-12 × 8-10 × 6-8 μm, with an apical germ pore. Paraphyses. Not observed.
Chaetomium gracile Udgawa, J. gen. appl. Microbiol., Tokyo 6: 235 (1960) SCF 2, 5, 6/012, 7, Ascomata. Perithecial, olivaceous grey in reflected light, superficial, spherical or ovate, ostiolate, 110-l80 μm; producing asci and ascospores within 10 days; ascomatal wall composed of rather thick-walled, brown, angular or irregular, 6-10 μm sized cells; ascomatal hairs surrounding mainly the apical opening, arcuate, partly undulate, septate, thick-walled, verrucose, punctulate or nearly smooth, 110-200 × 3-5 μm, with a distinctly swollen basal cell. Asci. Clavate, stalked, evanescent, [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] μm. Ascospores. Ellipsoidal or broadly fusiform, attenuate at 186 both ends, bluish grey when young, later brown, 11-15 × 6-8.5 SCF 7, 8/012, 6/2013-S Anamorph. Brownish due to pigmented hyphae and erect, verrucose hairs; "aleurioconidia" numerous, often in clusters, spherical or nearly so, thick-walled, colourless, 13-18 μm, formed on short hyphal branches; phialoconidia obovate, colourless, 3-4 × 2-2.5 μm, formed basipetally on clustered ampulliform cells, aggregated in droplets. Ascomata. Perithecial, spherical or obovate, dark grey in reflected light, 150-240 μm, with a brown or reddish brown wall of textura epidermoidea; ascomatal hairs long, flexuous or apically circinate, thick-walled, brown, septate, usually smooth, 4-5.5 μm broad, with a swollen, 6.5-8 μm broad and 10-14 μm long basal cell; thinner verrucose hairs also present. Asci. Obovate or broadly clavate, with a rather short stalk, 8-spored, evanescent, 48-60 × 17-22 μm. Ascospores. Ellipsoidal, with attenuated ends, brown when mature, 13-17 × 8-10 μm, with an apical germ pore. Paraphyses. Not observed.
Chaetomium subspirilliferum Sergeeva, Notul. syst. Sect. cryptog. Inst. bot. Acad. Sci. U.S.S.R. 13: 174 (1960) SCF 4, 10/013-S Ascomata. Perithecial, yellow green or olivaceous in reflected light, superficial, spherical or ovate, 80-140 μm, with a distinct, 20-25 μm wide ostiolar pore; ascomatal wall pale brown, composed of flattened, thin-walled, angular, often elongate, 6-12 μm cells, often covered by 2-3 μm broad, brown hyphae; ascomatal hairs flexuous, undulate or spirally coiled, pale brown, finely verrucose, indistinctly septate, 2-3 μm broad. Asci. Obovate or nearly spherical, with short stalks, 8-spored, evanescent, 25-40 × 14-24 μm. Ascospores. Ellipsoidal-fusiform, often inequilateral, at both ends attenuated and rounded, laterally not or only slightly flattened, pale grey olivaceous when young, olivaceous brown when mature, 13-16 × 7-8 Mouch., Bull. trimest. Soc. mycol. Fr. 89: 300 (1973) SCF 6, spherical, μm diam., with a 3-6 μm thick wall, forming a textura epidermoidea, composed of brown, flattened, 2-5 μm wide hyphal cells, surrounded by a weft of brown, septate, branched, often appendage-like, 1.5-3 μm wide hyphae. Asci. Obovate or ellipsoidal, evanescent, 8-spored, 15-25 × 10-15 μm. Ascospores. Broadly fusiform or ellipsoidal, at one end with a rather distinct germ pore, at the other end often slightly apiculate, brown when mature, with a rather thick wall, 8-10 × 5.5-6.5 SCF 8, 9 , 10/012, 1, 2, 5/013-S, D Ascomata. Perithecial, scattered, semi-immersed or almost superficial, 280-640 × 190-250 μm, pyriform, dark brown to almost black, with straight, sparingly septate, brown hairs measuring 100-600 × 2-4 μm, sometimes forming a few tufts at base of neck; neck papilliform or conical, blackened with papillae; peridium thin, membranaceous, brown, consisting of indistinct cells. Asci. Rounded at the apex, cylindrical to clavate, 160-200 × 16-27 μm, stipe 50-70 μm, with a small apical ring, 4-spored, with spores arranged in 1 row. Ascospores. Ellipsoid, [26] [27] [28] [29] [30] [31] [32] μm, dark brown and opaque, narrowly rounded at the apex, truncate at the base; exospore thin; primary appendage basal, cylindrical 11-24 × 4.5-6 μm; secondary appendages lash-like, the upper eccentrically attached near the apex of the spore, longer than spore and 4.5-5 μm wide at base, the lower similar, attached to distal end of primary appendage; occasionally 2 very small, fugaceous secondary appendages attached to the primary appendage near the middle; germ pore apical, 1.5-2.5 μm diam. Paraphyses. Abundant, filiform, septate, longer than the asci.
Thielavia microspora
Podospora communis (Speg.) Niessl, Hedwigia 22: 156 (1883) SCF 1, 3, 4, 5, Ascomata. Perithecial 650-1000 × 300-500 μm, covered up to the neck with long, flexuous, olivaceous or brown, septate hairs or almost bare; neck conical to cylindrical, blackened-with papillae; peridium thin, membranaceous, almost black, and opaque near the neck, olivaceous and semi-transparent below. Asci. Clavate, 180-210 × 26-32 μm, swelling considerably in water, apical ring distinct, 8-spored with spores arranged in 2 rows. Ascospores. Ellipsoid, 28-36 × 17-21 μm, primary appendage cylindrical, 25-35 × 5-6 μm; 4 short secondary appendages near apex of spores; 4 similar appendages at the distal end of the primary appendage. Germ pore apical, about 2 μm diam.
Zopfiella erostrata (Griffiths) Udagawa & Furuya, Trans. Mycol. Soc. Japan 15(3): 208 (1974) SCF 4, 5, 6, 8, 10/012, 1, 3, Ascomata. Cleistothecial, scattered, superficial, 240-385 μm diam., covered with very long, flexuous, sometimes geniculate, simple, septate, brown, thick-walled hairs, 4.5-5 μm wide, with straight, obtuse tips and often curved and dilated at the base; peridium semitransparent to somewhat opaque, olivaceous brown with angular, slightly thick-walled, outer cells, 5-10 μm diam. Asci. 50-70 × 12-15 μm, clavate, with a short stipe and a tapering rounded apex, 8-spored, with spores arranged in 2 rows; apical ring hardly visible; subapical chamber rounded, ca 1.2 μm broad. Ascospores. Clavate to obovoid-fusiform when young, filled with large oil drops, becoming transversely 1-septate; upper cell ranging through olivaceous to light brown, 9.5-12 × 6.5-8.5 μm, broadly ellipsoidal, somewhat truncate below and umbonate at the apex, with an apical germ pore; pedicle cylindrical, 3.5-8.5 × 2.5-3μm; gelatinous equipment lacking or possibly in the form of an evanescent cauda at each of end of the spore. Paraphyses. Short, up to 12 μm broad, composed of swollen cells, evanescent. SCF 5, 6, 7, 8, 9/012, 1, 5, 8, 9 /013-S Sordaria superba De Not., Comm. Soc. crittog. Ital. 2(3): 479 (1867) SCF 5, 6, 7, 8, 9/012, 1, 5, 8, 9 /013-D a b
